Effect of vitamin C on growth of caprine spermatogonial stem cells in vitro.
The genetic manipulation of spermatogonial stem cells (SSCs) can be used for the production of transgenic animals in a wide range of species. However, this technology is limited by the absence of an ideal culture system in which SSCs can be maintained and proliferated, especially in domestic animals like the goat. The aim of this study therefore was to investigate whether the addition of vitamin C (Vc) in cell culture influences the growth of caprine SSCs. Various concentrations of Vc (0, 5, 10, 25, 40, and 50 μg/mL(-1)) were added to SSC culture media, and their effect on morphology and alkaline phosphatase activity was studied. The number of caprine SSC colonies and area covered by them were measured at 10 days of culture. The expression of various germ cell and somatic cell markers such as VASA, integrins, Oct-4, GATA-4, α-SMA, vimentin, and Thy-1 was studied to identify the proliferated cells using immunostaining analyses. Further, the intracellular reactive oxygen species (ROS) level was measured at the 3rd, 6th, and 9th day after culture, and expression of Bax, Bcl-2, and P53, factors involved in the regulation of apoptosis, were analyzed on the 7th day after culture using reverse transcription polymerase chain reaction and quantitative real-time polymerase chain reaction. The results showed that the SSCs formed compact colonies and had unclear borders in the different Vc-supplemented groups at 10 days, and there were no major morphologic differences between the groups. The number and area of colonies were both the highest in the 40 μg/mL(-1) Vc group. Differential expression of markers for germ cells, undifferentiated spermatogonia, and testis somatic cells was observed. Cultured germ cell clumps were found to have alkaline phosphatase activity regardless of the Vc dose. The number of Thy-1- and Oct-4-positive cells was the most in the 40 μg/mL(-1) Vc group. Moreover, the level of ROS was dependent on the Vc dose and culture time. The Vc dose 40 μg/mL(-1) was found to be optimum with regard to decreasing ROS generation, and increasing the expression of the antiapoptotic gene Bcl-2 and decreasing the expression of the proapoptotic genes Bax and P53. In conclusion, the addition of 40 μg/mL(-1) Vc can maintain a certain physiological level of ROS, trigger the expression of the antiapoptosis gene Bcl-2, suppress the proapoptotic gene P53 and Bax pathway, and further promote the proliferation of caprine SSCs in vitro.